Assessment of returning travellers with fever {#sec1}
=============================================

**Question 1**

**Correct answer: B.** Malaria is the tropical infection most commonly reported as being imported into the UK, with most cases acquired in Sub-Saharan Africa. There are no 'typical' features of malaria. Not all patients have a documented fever on presentation, although most have a history of fever. Although this patient has travelled to the meningococcal belt, there is no evidence of meningism (A). Remember that some patients with malaria present with false localizing signs such as headache, dry cough or diarrhoea. Acute encephalitis (C) is unlikely as the Glasgow Coma Scale score is 15/15. Bacterial pneumonia (D) is unlikely given the normal chest findings. Ebola virus disease (E) is important to consider but is uncommon compared with malaria in this setting.

**Question 2**

**Correct answer: C.** Middle East respiratory syndrome coronavirus (MERS-CoV) is an important differential in a patient presenting with an acute respiratory illness having returned from the Middle East. MERS-CoV like other coronaviruses, is thought to spread from an infected person\'s respiratory secretions. It is essential to minimize the risk of nosocomial spread to other patients and healthcare workers by nursing the patient in an isolation room (A and B). Full personal protective equipment (correctly fitted respiratory (FFP3), gown, gloves and eye protection) should be worn (C). In a positive pressure room, the air in the room is under higher pressure than the outside so that contaminants (particles, viruses, bacteria) are kept out. This patient should be nursed in a negative pressure ventilation room (E) to minimize the risk of onward transmission. It is a statutory requirement that the public health authorities be informed of certain infections including MERS-CoV (suspected or confirmed) but this is not the most appropriate next step in this case (D); isolation and clinical assessment of the patient should take place first.

**Question 3**

**Correct answer: D.** Rickettsial infection is a common cause of fever in travellers visiting game parks in southern Africa. Patients typically present with fever, headaches and myalgia; the classical signs of an inoculation eschar, rash and lymphadenitis are seen in \<50%. African trypanosomiasis (A) is rare in travellers but should be considered in patients presenting with fever and a rash who have returned from game parks in East or Central Africa. The chancre occurs at the site of the tsetse fly bite, which the patient usually recalls as a painful bite. Travel to a game park is a risk factor for cutaneous anthrax (B), but its incidence is much lower than African tick bite fever. Dengue (C) is found in parts of Africa but has not been reported in travellers returning from South Africa. HIV seroconversion (E) is important to consider in returning travellers presenting with an acute illness but is less likely in this scenario.

Diagnostic approach to tropical skin infections {#sec2}
===============================================

**Question 1**

**Correct answer: C.** The most likely diagnosis is cutaneous leishmaniasis. The diagnosis is made by histopathological examination of a biopsy taken from the edge of an active lesion, and is confirmed by the presence of intracellular amastigotes.

**Question 2**

**Correct answer: A.** Infection with *Mycobacterium leprae* is the cause of leprosy, which presents with peripheral sensory and motor neuropathies, together with hypopigmented anesthetic skin patches. Patients may have traumatic injuries, burns and neuropathic ulcers at presentation. Infection with the other organisms does not cause sensory loss, so is not associated with recurrent painless injury.

**Question 3**

**Correct answer: B.** Cutaneous larva migrans results from accidental infestation by the dog hookworm when human skin is in contact with contaminated sand. While adults most commonly develop cutaneous larva migrans on the feet, babies are more likely to have contact with sand via the buttocks. The rash of larva currens (A) would travel more rapidly, and may well have settled by the time a general practitioner appointment is made. Myiasis (C) causes furunculous lesions. Tungiasis typically causes lesions around the toenails or between the toes; they are not migratory. Eczema does not typically cause a migratory, linear rash.

Liver lesions in the returning traveller {#sec3}
========================================

**Question 1**

**Correct answer: A.** The most likely diagnosis is an amoebic liver abscess (ALA), and empirical treatment is indicated. Amoebic serology (E) is important in the diagnostic work-up, but empirical treatment can be commenced first. Given that ALA is most likely, diagnostic aspiration (C) is not indicated. Cephalosporins (B) do not cover ALA. Hydatid disease (D) is uncommon in a returned traveller.

**Question 2**

**Correct answer: D.** An accurate travel history is essential in all cases of febrile illness. Recent travel raises the possibility of a number of infections, including malaria, amoebiasis and brucellosis. The other questions come later. Wild watercress (A) can transmit *Fasciola*. Recent pneumonia (B) is a risk factor for liver abscess. Excess alcohol (C) ingestion and corticosteroid therapy (E) are risk factors for a variety of infections, including tuberculosis and amoebiasis.

**Question 3**

**Correct answer: E.** Stool examination is cheap, easy to obtain and detects a number of parasites, including *Fasciola*, *Clonorchis*/*Opisthorchis*, *Strongyloides* and *Entamoeba histolytica* (not itself a cause of eosinophilia); it should be remembered that travellers can return home infected with more than one parasite. Serology (C, D) and imaging (A, B) come later in the diagnostic algorithm.

Hepatitis in the traveller {#sec4}
==========================

**Question 1**

**Correct answer: A.** Anti-hepatitis B core (anti-HBc) immunoglobulin (Ig) M rises rapidly during acute infection and persists for weeks to months before becoming undetectable. Anti-HBc total (IgM and IgG) (option B), although important for diagnosis, appears during the acute infection and persists for life, regardless of whether the infection resolves or becomes chronic; it indicates prior contact with the virus. Anti-hepatitis B surface (anti-HBs) IgG (option C) indicates recovery from and immunity to hepatitis B virus infection. It is also detectable after hepatitis B immunization. Hepatitis B e-antigen (HBeAg) (option D) appears during the acute infection and either persists or seroconverts to anti-HBe antibody. It is associated with high viral loads, and patients are more infectious. HBsAg (option E) is important for diagnosis; it can be detected in acute or chronic hepatitis B and indicates that the patient is infectious.

**Question 2**

**Correct answer: D.** The patient has been exposed to freshwater and mud in a tropical region and may therefore have been exposed to rodent-associated zoonoses. Conjunctival suffusion, when present, is a reliable distinguishing feature of leptospirosis and is rarely present in other infections. Furthermore, the low sodium and potassium, alongside an acute kidney injury in this setting, point towards leptospirosis.

Although dengue fever (A) is endemic in the region, this infection usually presents with a generalized macular rash. Additionally, the aspartate transaminase (AST) concentration typically exceeds that of alanine aminotransferase (ALT).

Hantavirus (B) can present as one of two syndromes -- haemorrhagic fever with renal syndrome or hantavirus pulmonary syndrome. It initially presents non-specifically and shares transmission routes with leptospirosis (infected urine from rodents). However, hantavirus infection is much less likely to involve the liver. Lassa fever (C) is transmitted by the multi-mammate rat and is endemic in West Africa. Yellow fever (E) can present in a similar way in the early stages but is not currently endemic in South-East Asia. The activities undertaken in the country suggest exposure to another pathogen, and AST tends to exceed ALT, with concentrations proportional to disease severity. The *Aedes* vector exists widely across Asia, and there are serious concerns that the disease might establish itself in the region, which is why vaccination certificates are required for travel from an endemic area.

**Question 3**

**Correct answer: C.** This patient has acute hepatitis B virus (HBV) and primary HIV infection. A high plasma viral load (\>100,000 copies/ml) at diagnosis of primary HIV infection is associated with a more rapid rate of disease progression. Immediate treatment is indicated and requires two agents that are active against HBV. Results of the resistance test are pending here; transmitted mutations conferring non-nucleoside reverse transcriptase inhibitor (NNRTI) resistance are more likely than transmitted mutations associated with a protease inhibitor such as atazanavir or darunavir, or with an integrase strand transfer inhibitor such as dolutegravir or raltegravir. Therefore, tenofovir-DF/emtricitabine (Truvada®) + dolutegravir is the most suitable regimen.

Abacavir/lamivudine/dolutegravir (Triumeq®) (option A) is incorrect as abacavir does not have activity against HBV, and lamivudine HBV monotherapy is associated with rapid emergence of HBV resistance to this agent. Additionally, the HLA B\*57:01 result is pending. Patients with a positive HLA B\*57:01 who are given abacavir have an increased risk of a potentially fatal hypersensitivity reaction. Tenofovir-DF/emtricitabine/efavirenz (Atripla®) (option B) is not suitable because of the higher risk of transmitted resistance to NNRTIs (e.g. efavirenz, nevirapine). There is interest in the combination of tenofovir-DF/lamivudine/efavirenz (option D), particularly globally, as the components are generic and therefore significantly cheaper. However, there is currently insufficient evidence to recommend a tenofovir-DF/lamivudine nucleoside reverse transcriptase inhibitor (NRTI) backbone over a tenofovir-DF/emtricitabine backbone. Until recently, waiting for the CD4 count to fall to \<350 cells/mm^3^ before initiating therapy (option E) was the advice provided by the British HIV Association. However, following the START trial, new evidence has emerged that strongly supports initiating antiretroviral therapy as early as possible, regardless of CD4 count, and guidelines have been updated accordingly.

Diarrhoea in travellers {#sec5}
=======================

**Question 1**

**Correct answer: A.** The history of high-risk sexual exposures, blood in the stools and lymphadenopathy are all suggestive of lymphogranuloma venereum. Although the sexual history also indicates a higher risk of HIV (B), hepatitis A (C) and giardiasis (D), and enterotoxigenic *Escherichia coli* (E) is a common cause of travellers\' diarrhoea, the symptoms and incubation period make these diagnoses less likely.

**Question 2**

**Correct answer: D.** While antibiotics (B, E) may be required, the patient is hypotensive, tachycardic and drowsy, suggesting significant hypovolaemia, so the first priority should be intravenous fluid resuscitation. Although a blood pressure of 97/65 mmHg may be normal for a young healthy adult, her history of hypertension and age suggest this is abnormal. She requires further investigation including measurement of electrolytes, serum creatinine and bicarbonate or pH, but her blood glucose of 10 does not require immediate correction (C), and may correct with fluids. A stool culture (A) may be helpful to establish aetiology, but the result will not be available for 48--72 hours.

**Question 3**

**Correct answer: A.** *Giardia* remains the most likely diagnosis despite the patient having been treated with metronidazole. Nitroimidazole treatment failure is increasingly reported, in particular from the Indian subcontinent. Concentrated stool microscopy has a low yield for the diagnosis of *Giardia*, and the polymerase chain reaction has a higher sensitivity. There are no features suggestive of inflammatory bowel disease, so faecal calprotectin (B) is not indicated. *Strongyloides* serology (D) may also be indicated, but *Giardia* is more likely in a traveller returning from India, and the lack of eosinophilia reduces the likelihood of this diagnosis. Faecal culture (E) will detect bacterial pathogens but not *Giardia* or other parasites.

The investigation of eosinophilia {#sec6}
=================================

**Question 1**

**Correct answer: E.** This patient has Katayama fever (acute schistosomiasis). The best treatment from the options given is praziquantel, which is combined with prednisolone in acute infection. Praziquantel is relatively ineffective against immature stages of schistosomiasis, so treatment should be repeated 6--8 weeks later. Albendazole (A) is used to treat Loeffler\'s syndrome (pulmonary eosinophilia), which can present with a similar constellation of features but was less likely given the history in this instance. Diethylcarbamazine (C) and ivermectin (D) are anti-helminthic drugs; however, they are not recognized as the best treatment for acute schistosomiasis. Artesunate (B) is an antimalarial, and the malaria test was negative.

**Question 2**

**Correct answer: E.** *Strongyloides* has the ability to autoinfect human hosts, so it can sustain its life cycle for long periods of time following infection. Hydatid disease (B) would have been evident on imaging. *Fasciola* infection (A) would be associated with hepatic derangement. Loiasis (C) and schistosomiasis (D) are unlikely given the travel history and the time interval from potential infection.

**Question 3**

**Correct answer: D.** This is a severe case of eosinophilic meningo-encephalitis. *Angiostrongylus cantonensis* is the most common global cause of eosinophilic meningitis, and is particularly common in South-East Asia, where it is associated with the ingestion of undercooked snails or contaminated salads. Cerebral malaria (A), herpes simplex virus encephalitis (B) and oncocherciasis (C) do not cause eosinophilic meningitis. In neurocysticerosis (E), lesions would usually be visible on imaging.

Fever and rash {#sec7}
==============

**Question 1**

**Correct answer: B.** Dengue commonly presents within 4--8 days of exposure to the day-biting *Aedes* mosquito. This patient has developed symptoms suggestive of dengue infection. The low platelets and high haematocrit support this diagnosis, and indicate that the patient is at risk of deterioration. He should therefore be admitted for intravenous fluid therapy rather than observation alone (A). His clinical parameters do not indicate that he has sepsis or septic shock; therefore neither treatment with broad-spectrum antibiotics (C) nor admission to intensive care (E) is currently necessary. Non-steroidal anti-inflammatory medication (D) should be avoided in suspected dengue infection because of the risk of bleeding.

**Question 2**

**Correct answer: D.** This patient has presented acutely with features consistent with an acute arboviral illness including flu-like symptoms, fever, pruritic maculopapular rash, arthralgia and conjunctivitis. Chikungunya, dengue and Zika virus infection can all present in this manner. As the differential diagnosis is wide and the patient has presented acutely, it would be appropriate to send samples for serological and molecular testing for Chikungunya, dengue and Zika viruses rather than testing for Zika virus alone (C). Serological testing alone (A) can lead to false-negative results in early infection. Polymerase chain reaction (PCR) testing alone (B) would not be adequate as acute and convalescent serum for serological testing would be required to confirm a positive PCR diagnosis. X-rays of the patient\'s hands and feet (E) can be performed at a later date if the symptoms of arthralgia do not resolve as, with Chikungunya virus, a chronic arthritis can develop.

**Question 3**

**Correct answer: B.** Mediterranean spotted fever is likely owing to the combination of a likely eschar, maculopapular rash, clinical symptoms, and a geographical exposure in a patient with diabetes mellitus. It is the most frequent rickettsiosis in Europe, and is distributed throughout the Mediterranean, Indian subcontinent and sub-Saharan Africa. Transmission is by dog ticks in urban areas, and 70% patients develop an eschar at the site of the tick bite. Most patients develop a maculopapular or purpuric rash, and multi-organ failure with meningo-encephalitis can develop, particularly in people with co-morbidities such as diabetes. There can be significant mortality if it is left untreated; therefore empirical therapy with doxycycline should be initiated if the diagnosis is considered.

Treatment with broad-spectrum antibiotics (A) is not appropriate as the patient is not septic nor in septic shock. Topical corticosteroids (C) are used to treat rashes caused by dermatitis rather than maculopapular rashes caused by arboviruses. The patient does not have symptoms or signs consistent with cellulitis, where treatment with flucloxacillin (D) would be indicated. Admission for observation (E) alone would not be appropriate as this patient is immunocompromised and at risk of serious complications and increased mortality if untreated.

Confusion and reduced conscious level in the returning traveller {#sec8}
================================================================

**Question 1**

**Correct answer: D.** The presentation is non-specific, but with a prodromal illness culminating in presentation with confusion and reduced conscious level, all with a recent history of travel to a malaria-endemic area (Nigeria). Lack of fever at initial assessment does not exclude malaria, and this *must* be excluded urgently. The differential diagnosis also includes meningitis, encephalitis and non-infectious causes of encephalopathy. Abnormal liver function tests and low platelet count may be relevant or coincidental.

Although all the listed tests are potentially appropriate, the rationale for selecting a malaria film first is as follows. CT scan of the head (A) is unsuitable as empirical treatment for meningitis/encephalitis could be given until cerebrospinal fluid results were available. The same is true for lumbar puncture (B). In addition, from the clinical description the Glasgow Coma Scale (GCS) score is 10--11 (eyes 3, verbal 2 or 3, motor 5) so CT of the head must be performed before lumbar puncture. The results of blood cultures (C) will not influence immediate management in next few hours so this is incorrect. As this could be cerebral malaria, a malaria film (D) is the first step. Unlike encephalitis and meningitis, empirical treatment for malaria should not be given, so the diagnosis must be confirmed or excluded as an immediate priority. Although an HIV test (E) is potentially important, even if it were positive, further investigation would be required to identify any opportunistic processes, and malaria would still need to be immediately excluded as an alternative or co-incident diagnosis.

**Question 2**

**Correct answer**: **B**. All these are theoretically possible (although not necessarily classical for this presentation). While empirical cover for herpes simplex encephalitis (A) is essential until the condition is excluded (by polymerase chain reaction), this is a rare diagnosis compared with enteroviral encephalitis, as is Japanese encephalitis (C). Dengue (D) is common but presents with neurological syndromes only extremely rarely. This is also not a classical presentation of rabies (E); clinical rabies in returning travellers is an extremely rare event.

**Question 3**

**Correct answer: D.** This patient comes from a region with a high prevalence of HIV so routine testing is indicated, particularly in the context of an acute presentation with confusion and reduced consciousness. A positive test result broadens the immediate list of likely differential diagnoses to include, for example, cryptococcal meningitis or toxoplasmosis. Testing can and should be done in patients\' best interests in situations where they lack mental capacity.

Malaria {#sec9}
=======

**Question 1**

**Correct answer: D.** The low saturations and raised respiratory rate suggest pulmonary compromise -- possibly due to acute respiratory distress syndrome/pulmonary oedema, which is a sign of severe falciparum malaria. She is also vomiting which suggests parenteral therapy might be preferable. Thrombocytopenia (A) is not a criteria for severe malaria; according to UK guidelines the threshold for anaemia (B) that defines severe malaria due to anaemia is ≤ 8 g/litre, The threshold for creatinine (C) that defines severe malaria is due to renal impairment is \>265 micromol/litre, A parasitaemia \>2% should receive parenteral treatment (E).

**Question 2**

**Correct answer: B.** (B) Primaquine is used for the eradication of liver hypnozoites. The patient should be tested for glucose-6-phosphate deydrogenase deficiency prior to starting treatment. (A) ACT is now recommended as first-line treatment for vivax malaria, followed by primaquine to eradicate hypnozoites. Chloroquine may have a role in the prevention of relapse in patients unable tolerate primaquine (C, D, E).

**Question 3**

**Correct answer: D.** The patient has recently travelled in a malaria endemic part of the world and has a fever. The raised respiratory rate and normal oxygen saturations raise the possibility of acidosis or anaemia (both potentially markers of severe malaria). Falciparum malaria must be ruled out rapidly. (A) Cough is a common symptom and does not rule out malaria. (B) Typhoid (enteric fever) is a potential cause of fever in this case, and should be investigated with blood cultures and other investigations. Ruling out malaria is more urgent, however. (C) Investigating malaria as an outpatient is rarely indicated as patients need rapid results to rule out malaria and other potentially severe infections. (E) Empirical therapy for malaria is rarely indicated. This patient may have a diagnosis other than malaria, including a potentially severe bacterial infection.

Advising the traveller {#sec10}
======================

**Question 1**

**Correct answer: D.** Most travel vaccines can be safely given to HIV-positive individuals (A, E), with the exception of live vaccines (B). However, in certain circumstances, when the benefit of vaccination outweighs the risk of infection, some live attenuated vaccines, for example yellow fever and measles (as part of measles/mumps/rubella (MMR)), can be given to asymptomatic HIV-positive travellers who have a stable CD4 count of \>200 cells/microlitre and a suppressed viral load. The most appropriate typhoid vaccine (C) would be the inactivated intramuscular one, rather than the oral one, which is live attenuated. Although the measles vaccine in MMR is live attenuated, it is recommended because the traveller is non-immune to measles, has a CD4 count \>200 cells/microlitre and a suppressed viral load, and is asymptomatic. In this case, the benefit of preventing infection outweighs the risk of the vaccine, and there is no alternative inactivated vaccine available (unlike typhoid in option C).

**Question 2**

**Correct answer: D.** Fifty per cent *N,N*-diethyl-meta-toluamide (DEET) (A) is the first choice as a mosquito repellent and is suitable for all individuals \>2 months of age, as well as during pregnancy. Chloroquine *plus* proguanil (B) is not suitable for chemoprophylaxis for both mother and child. Ghana is a country with chloroquine-resistant *Plasmodium falciparum*. Malaria is transmitted by *Anopheles* spp. mosquitoes, not *Aedes spp*. (C); covering up during peak mosquito-biting times is, however, an essential part of malaria prevention. Picaridin (E) is reported to have repellent properties comparable to those of DEET, with a comparable duration of protection, but it is not specifically recommended in pregnancy.

**Question 3**

**Correct answer: C.** The history of repeated travellers\' diarrhoea during a previous trip suggests he was not using the good basic preventive measures of food, water and hand hygiene. Although this will not prevent all infections, it significantly reduces the chances of getting one. Prophylaxis with antibiotics (A) is only recommended in some specific circumstances (see Diarrhoea in travellers on pages 24--29). Azithromycin rather than ciprofloxacin (B) is the drug of choice for standby treatment in South-East Asia because of the widespread prevalence of fluoroquinolone-resistant *Camplyobacter*. Bloody diarrhoea (D) with associated abdominal pain is suggestive of dysentery, and medical advice should be sought while he is still abroad. Anti-motility agents (e.g. loperamide) (E) are recommended for mild diarrhoea, in addition to increased oral hydration. They can also be used in moderate diarrhoea in combination with an antibiotic. However, they should not be used if the diarrhoea is dysenteric (i.e. bloody stool with abdominal pain) or the person is febrile.

The health of recent migrants from resource-poor countries {#sec11}
==========================================================

**Question 1**

**Correct answer: A.** Since 1st October 2012, an amendment to the NHS (Charges to Overseas Visitors) means that HIV treatment is not chargeable to any overseas visitors.

**Question 2**

**Correct answer: D.** The history and blood profile are compatible with *Plasmodium vivax* infection. The incubation period is too long for flavivirus infection (ruling out A). Stool microscopy (B)would not be diagnostic of an invasive amoebic liver abscess (a differential diagnosis). Schistosomiasis (C) does not typically cause a fever, except, rarely, early in infection (Katayama fever). The incubation period of his illness rules out typhoid; the Widal test, a serological test for typhoid infection, has low specificity and is not recommended to diagnose typhoid infection.

**Question 3**

**Correct answer: C.** *Schistosoma haematobium* causes inflammatory changes in the urinary tract, leading to haematuria. Although fatigue and eosinophilia may occur in the other conditions listed, haematuria is not a feature of infection with *Ancylostoma duodenale* (hookworm; A), *Ascaris lumbricoides* (intestinal roundworm; B), *Strongyloides stercoralis* (D) or *Trichuris trichuria* (whipworm; E).
